"Cinnamon Extracts Boost Insulin Sensitivity"
The search for a natural way to keep blood sugar levels normal began more than a decade ago when ARS chemist Richard A. Anderson and co-workers at the Beltsville (Maryland) Human Nutrition Research Center assayed plants and spices used in folk medicine. They found that a few spices—especially cinnamon—made fat cells much more responsive to insulin, the hormone that regulates sugar metabolism and thus controls the level of glucose in the blood. 

Cinnamon is among the world's most frequently consumed spices and is relatively inexpensive. Anderson and colleagues found that its most active compound—methylhydroxy chalcone polymer (MHCP)—increased glucose metabolism roughly 20-fold in a test tube assay of fat cells. 

The researchers tested 50 some plant extracts and found that none of them came close to MHCP's level of affecting glucose metabolism—a process in which cells convert glucose to energy. If in future research MHCP proves to do the same in people, it might provide a natural remedy against diabetes. 

What's more, MHCP prevented the formation of damaging oxygen radicals in a blood platelet assay. 

"That could be an important side benefit," notes Anderson. "Other studies have shown that antioxidant supplements can reduce or slow the progression of various complications of diabetes." 

MHCP is the first chalcone, a type of polyphenol or flavonoid, reported in cinnamon. MHCP and other active compounds are water soluble and are not found in the spice oils sold as food additives. 

Anderson pointed out that the water extract reduced blood pressure in hypertensive rats even before it increased insulin sensitivity. And compounds in a water extract are less likely to be toxic in large doses than those in an oil extract, he says.—By Judy McBride, Agricultural Research Service Information Staff. 

Taurine improves insulin sensitivity 

Taurine, a potent antioxidant, has been reported to improve research drug-induced type 1 diabetes mellitus in rats. The drug development of diabetes results from an attack by oxygen free radicals on the pancreas. However, taurine also increases the excretion of cholesterol via conversion to bile acid and would be expected to improve insulin resistance. Abdominal fat accumulation, hyperglycemia, and insulin resistance were significantly lower in the taurine-supplemented group of rats in this study than in the unsupplemented group. Taurine-supplemented rats also showed higher nitric oxide secretion, evidenced by increased urinary excretion of nitrite. Taurine appears to effectively improves metabolism in rats by decreasing serum cholesterol and triacylglycerol, presumably via increased secretion of cholesterol into bile acid and decreased production of cholesterol because of increased nitric oxide production. 
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COMMENT: Taurine is an amino acid that may have some value in recently diagnosed insulin dependent (type one) diabetics. This is one disease that one needs to hit with everything that is available as it is so devastating if not treated properly. It would seem reasonable to use taurine in the amount of 500 mg one to three times a day in these cases.
Fertility: An Insulin Resistance Problem?
JOHN E. NESTLER, MD

Polycystic Ovary Syndrome: The Insulin Story
The polycystic ovary syndrome (PCOS) is a prevalent disorder affecting ~6% of women of reproductive age, and is characterized by anovulation and hyperandrogenism. A frequent feature of women with PCOS is insulin resistance accompanied by compensatory hyperinsulinemia, and increasing evidence suggests that hyperinsulinemia play an important role in the pathogenesis of PCOS.
Hyperinsulinemia produces hyperandrogenism in women with PCOS via two distinct and independent mechanisms: 1) by stimulating ovarian androgen production, and 2) by directly and independently reducing serum SHBG levels. The net result of these actions is to increase circulating free testosterone concentrations. An inherent (genetically determined) ovarian defect likely is present in women with PCOS, which makes the ovary either susceptible to or more sensitive to insulin’s stimulation of androgen production. Limited evidence suggests that hyperinsulinemia might also promote ovarian androgen production by influencing pituitary release of gonadotropins, but this has not been critically evaluated.
In addition to promoting hyperandrogenism, recent evidence indicates that hyperinsulinemia contributes to the anovulation of PCOS. Hyperinsulinemia could adversely affect folliculogenesis and impede ovulation by increasing intraovarian androgen production, altering gonadotropin secretion, or directly affecting follicular development.
The relationship of hyperinsulinemia to PCOS is important from a clinical standpoint, because 1) it dictates that women with PCOS need to be evaluated for other disorders associated with insulin resistance (diabetes mellitus, hypertension, dyslipidemia, atherosclerosis) and 2) it suggests that medications that reduce circulating insulin might proves to be effective therapies for PCOS. Indeed, insulin reduction, whether achieved by inhibition of pancreatic insulin release or improvement in peripheral insulin sensitivity, is associated with a reduction in circulating androgens in women with PCOS and an improvement in ovulatory function. Limited evidence also suggests that agents that improve insulin sensitivity, such as metformin, might also favorably affect those complications of PCOS that may be attributable to insulin resistance – for example, treatment of PCOS women with metformin is associated with a reduction in circulating PAI-1 concentrations.
Thus, in the past 16 years, progress in characterizing the relationship between insulin and PCOS has been substantial, pointing the way to new and novel therapy of PCOS. While many questions remain, clearly sufficient evidence has accumulated to justify clinical use of insulin-sensitizing agents in the management of women with PCOS.
	Alpha-lipoic acid, a naturally occurring compound and a radical scavenger has been shown to enhance glucose transport and utilization in different experimental and animals models. The effects of a four-week oral treatment with alpha-lipoic acid were evaluated in a placebo-controlled study to determine whether oral treatment also improves insulin sensitivity. Seventy-four patients with type-2 diabetes were randomly given either placebo or active treatment in various doses of alpha-lipoic acid. When compared to placebo, significantly more subjects had an increase in insulin-stimulated glucose uptake after alpha-lipoic treatment. This study confirms previous observations of an increase in insulin sensitivity in type-2 diabetes patients after acute and chronic intravenous administration of alpha-lipoic acid. The results suggest that oral administration of alpha-lipoic acid can improve insulin sensitivity in patients with type-2 diabetes.


Facts About Alpha Lipoic Acid - The Universal Antioxidant 
Alpha Lipoic Acid has been called the "universal" antioxidant. It boosts glutathione levels in cells, has potent antioxidant action in almost all the tissues of the body, and is a co-factor for some of the key enzymes (alpha keto acid dehydrogenases) involved in generating energy from food and oxygen in mitochondria. Recent findings show that both alpha lipoic acid and its reduced form, dihydrolipoic acid (DHLA) function as potent antioxidants within the body, and that both these compounds may be efective in preventing and treating the complications of diabetes and, perhaps, aging itself.

One of the leading free radical researchers in the world is Lester Packer, who heads the Membrane Bioenergetics Group and Department of Molecular & Cell Biology at the University of California at Berkeley. Dr. Packer's review article entitled "Alpha-Lipoic Acid As a Biological Antioxidant" (in the journal Free Radical Biology and Medicine) presents a compelling case for the "universal" antioxidant properties of alpha lipoic acid. After reviewing hundreds of studies dealing with the antioxidant properties of alpah lipoic acid, Dr. Packer came to the conclusion that:

The alpha lipoic acid-dihydrolipoic acid redox couple approaches the ideal; it has been called the "universal antioxidant". Alpha lipoic acid is readily absorbed from the diet. It is rapidly converted to DHLA in many tissues . . . One or both of the components of the redox couple effectively quench a number of free radicals in both lipid and aqueous domains. Both DHLA and alpha lipoic acid have metal-chelating activity. DHLA acts synergistically with other antioxidants, indicating that it is capable of regenerating other antioxidants from their radical and inactive forms. Finally, there is evidence that they may have effects on regulatory proteins, and on genes involved in normal growth and metabolism.

One of the beneficial effects of both alpha lipoic acid and DHLA is their ability to regenerate other essential antioxidants such as vitamins C & E, coenzyme Q10, and glutathione. In clinical studies to date with alpha lipoic acid, there have been no reported serious adverse side effects, even at the high doses used to treat diabetes and patients suffering from neurodegenerative diseases. 

Influence of Age, Diet and Exercise on the Regulation of Skeletal Muscle Glucose Metabolism 

Most of our research is aimed at understanding the physiologic regulation of skeletal muscle glucose transport (i.e., the process by which glucose enters the muscle cell).  We are especially interested in the influence of aging, exercise, and diet.  Understanding glucose transport in skeletal muscle is important because this tissue accounts for about 85% of the body’s insulin-stimulated glucose clearance, and insulin resistance for muscle glucose uptake is a primary defect in non-insulin-dependent diabetes mellitus (NIDDM), the most common form of diabetes. About 1 out of 3 Americans aged 65 and older has NIDDM or impaired glucose tolerance.  In recognition of the importance of early diagnosis and treatment, the American Diabetes Association (ADA) now recommends that blood glucose be measured every 3 years in all individuals aged 45 years and older.  Appropriate exercise and nutrition are essential for maintaining optimal glucose homeostasis throughout the life span. Insulin resistance (that is, when the tissues in the body, particularly muscle, respond poorly to normal insulin levels) imparts a risk for atherosclerosis nearly as great as smoking and high blood pressure.  High blood insulin is linked to many of the most prevalent and devastating age-related pathologies, including atherogenesis, hypertension, cardiovascular disease, cancer and renal disease.  Clearly, improving insulin sensitivity has important implications for health. 

We have found that a single bout of exercise can markedly enhance insulin-stimulated glucose transport of rats, and this effect can last for as long as a day or two after the exercise.  Furthermore, the ability of exercise to improve muscle insulin sensitivity is well-maintained in older rats.  Other researchers have demonstrated that exercise also improves insulin sensitivity in older people.  The elevated insulin sensitivity after exercise plays a role in many critical physiological processes, including the ability of exercise to improve glucose tolerance in older individuals and the ability to replenish muscle glycogen (the storage form of glucose) after exercise; the restoration of glycogen is essential for the performance of subsequent exercise. An important aspect of my research is to identify the mechanisms by which exercise leads to increased insulin sensitivity for glucose transport in skeletal muscle. 

We are also very interested in understanding the influence of calorie restriction (CR) on muscle glucose metabolism.  CR is of great interest to gerontologists because this intervention extends maximal life span in a number of species, and in addition, CR diminishes or delays many age-related pathologies.  The molecular mechanisms underlying these healthful outcomes remain to be identified, but improved insulin sensitivity, along with reduced blood glucose and insulin, might play a role in some of the benefits.  We have found that a 25-40% reduction in calorie intake results in a marked increase in insulin sensitivity.  The effect occurs within a few days, and older rats show this benefit as well.  In both rats and rhesus monkeys, we found that the CR-induced insulin sensitivity increase is not caused by an elevated amount of GLUT4, the glucose transporter protein through which glucose enters skeletal muscle cells.  Instead, CR enhances the ability of insulin to stimulate the GLUT4 that is located in the interior of the cell to move (or “translocate”) to the cell’s outer surface, where the GLUT4 is accessible to extracellular glucose, thereby increasing the glucose transport rate.  We are currently focusing on the insulin signaling pathway, which is initiated when insulin binds to its receptor and ultimately leads to the translocation of GLUT4.  We hypothesize that the increased insulin action with CR is the result of amplified insulin signaling.
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